Developing countries face severe poverty, unemployment, low agriculture productivity, unequal distribution of income and consumption, poor sanitation, and illiteracy. These problems are difficult to solve because of lack of resources, industrial backwardness, and the limited extent to which modern science and technology are introduced. Thus it is necessary to reexamine the objectives of development and the values on which they are established. It will not be possible to achieve fair levels of well-being if progress is attempted simply by copying patterns in rich countries rather than through a rational application of those countries' scientific knowledge and productive technologies. In several countries of Latin America and the Caribbean, the development of technical and human resources and institutions has helped solve several problems. Cuba has made progress in biotechnology and in health, food, agriculture, cattle, fishery, and education, applying its own resources and the creativeness of scientists, technicians, and workers in these fields. These efforts have succeeded notwithstanding the difficulty of gaining access to Western technology and the country's severe financial limitations. A political decision for elaborating a global strategy and setting resources, and testing the technology and evaluating its technical, economic, social, political, and cultural feasibility were necessary.
Technology and development
Developing countries face severe problems of poverty and an extensive migration from rural to urban areas. Conditions of deprivation, unemployment, low agriculture productivity, unequal distribution of income and consumption, poor sanitation, and illiteracy are difficult to solve because the countries lack the institutional strengths and trained human resources necessary to apply modern scientific knowledge and overcome technological backwardness. The magnitude of the existing problems of under-development requires re-examining the objectives of development and the values on which they are established.
Such countries cannot achieve acceptable levels of wellbeing (nutrition, sanitation, lodging, other basic needs) if progress is defined uncritically as copying the consumption patterns of industrialized countries. Instead, the great quantity of knowledge and the highly productive technologies of the more advanced countries must be applied carefully.
Technology is the aggregate of scientific activities through which knowledge is applied to discover, understand, modify, or generate a product, process, or service [1] . A given technology is appropriate or inappropriate according to its relationship with a specific set of circumstances or factors [2, 3] . Appropriate technology is the application of modern ideas of science for simplifying, adapting, improving, or developing processes, machines, equipment, or services with the aim of solving problems according to the circumstances and needs of the less-developed countries and sectors of the population [1, 4] .
Technological activity is undertaken in response to existing problems and the need to solve them. To be appropriate, technology must allow users control in satisfying their essential needs and aspirations and, consequently, in their own development. It must be generated (or adapted), transferred, and applied within the context of the population to which it is addressed. Options available for technological solutions to a given problem are to acquire technologies through purchase or donations, to generate them, to adapt or improve them, and to improve indigenous or traditional practices.
Generating technology (or adapting existing technology) and transferring it are complementary activities that require planning, knowledge, resources, and specific activities. Both will be more effective if they are applied to solving existing problems, as opposed to potential problems or even those that are sure to arise at some future time.
Public health nutrition
The Latin American approach Incaparina: Guatemala One prototype model of generation and transfer of food technologies in Latin America is the development of Incaparina. This product was the result of thorough scientific and technological studies carried out at the Institute of Nutrition of Central America and Panama (INCAP) to help reduce the high prevalence of protein-energy malnutrition in infants and children of the region. It provided low-income groups with a culturally acceptable, low-cost beverage. The beverage was equivalent to milk in nutritional value and could be recommended as a weaning food for infants and as a supplement for their mothers [5] .
In this case, the problem was identified and characterized, and the product, a mixture of high protein quality based on native raw vegetable products, was elaborated taking into account local habits and preferences. The technology was tested and its feasibility was evaluated.
Incaparina was produced commercially and introduced into the market on the basis of an agreement among INCAP, a private producer, and the Guatemalan government. The production started in an INCAP pilot plant, but soon the private producer took all responsibility for production and marketing. This was done with INCAP's technical advice and with the requirement that the price must be kept low. The users of the technology participated in the process from the very beginning and along all stages of its generation and transfer.
Food alternatives: Cuba
Currently, Cuba's foreign commercial and financial relations are experiencing an acute deterioration due to the disappearance of the socialist community and the simultaneous strengthening of the United States embargo in a country where the food supply is strongly dependent on the international market. These circumstances have impaired food production and imports and, consequently, food availability and consumption, especially since 1989. The daily per capita food energy supply decreased from 2,929 kcal (12.24 MJ) in 1985 to 2,330 kcal (9.34 MJ) in 1992 and the protein supply from 76 g to 57 g. This led to a search for alternative strategies to alleviate this decline. The Cuban Ministry of Food Industry, with the collaboration of the Ministry of Public Health, developed a programme of alternatives to provide people with food products of high nutritional value made with available foodstuffs and at low cost that is, to develop appropriate technologies that could be applied at the local level.
In this case, the problem was the decline in availability of energy and animal protein, and the need was for alternative products made with available foodstuffs, mainly of vegetable origin [6] . The result was a group of products (hamburger, ground meat, sausages, fish sticks) made of 30% meat and 70% soya bean flour, plus blood as a source of haem iron, that are culturally acceptable and inexpensive.
A multidisciplinary group of the Food Research Institute and the Institute of Nutrition and Food Hygiene designed an automated system for the optimum use of meat in products with a wide range of applications. Technologies were tested; feasibility, hygienic, and sanitary evaluations were made; and characterization and acceptability tests were carried out. The foods were produced initially in a plant at the Food Research Institute, and later their production was transferred to several units of the food industry in different provinces [6] . Promotional efforts were made through mass communications media and the health care system.
Appropriate technology as a contribution, not a definitive solution
These are examples of how appropriate technologies can contribute to a developing country's nutrition and welfare, but they are not definitive solutions. Political and economic policies are necessary to improve the purchasing power of the lowest-income groups, using strategies that ensure that the benefits of economic growth reach them. Macro-economic adjustment policies put into practice by governments must include specific social and economic strategies to promote sustained development that will benefit vulnerable groups, and compensatory programmes for preventing the spread of poverty.
All strategies require qualified human resources in science and technology, and institutions to identify the problems of industry and to conduct research on ways to stimulate socio-economic development. Research has become a vital component of the development process. Research scientists in developing countries must identify complex food-related problems and find social, scientific, and technological solutions for them.
In Cuba, the political decisions to elaborate strategies and allocate resources for solving the current food problems and to preserve achievements in health and nutritional well-being are expressed in the National Food Programme [7, 8] . Successful applications of biotechnology and progress in health, food, agriculture, cattle, fishery, and education have been made in the country in the last three decades thanks to the creativity of scientists, technicians, and users. This has been achieved despite the difficulties of obtaining Western technologies and the severe financial limitations, which have become aggravated in recent years [7, 8] . The participation of the community was essential for the development, access, and acceptability of projects to improve food and nutrition.
